INTRODUCTION
Leprosy is an infectious disease caused by Mycobacterium leprae, which today represents a severe public health issue. 1, 2 In 2011, three countries made up 83% of the new cases detected worldwide, with India responsible for 58% of the cases, Brazil for 16%, and Indonesia for 9%. 3 Leprosy is most common in adults; however, the outbreak of cases in children and adolescents shows the active circulation of bacillus, with its continued transmission and the failure of the health system to control this disease. 4, 5 In countries in which leprosy can be considered endemic, such as Brazil, despite the drop in prevalence and incidence rates, the high detection rate of cases in children of under 15 years of age helps to monitor the endemic. 6 Knowledge of the behavior of leprosy in children under 15 years of age is necessary to recall that this disease can occur in this age group and should figure within differential diagnoses, not only among the hypotheses formulated by the dermatologist, but in all diagnoses from professionals involved in providing medical care to children and adolescents. The early diagnosis of leprosy is essential in the prevention of deformities, whose repercussions are still more catastrophic when treating children under 15 years of age.
The incidence rate for leprosy in children under 15 years of age presents a wide variation according to the region of the country. The highest rate found was in the North, with 11.91 cases per 100,000 inhabitants, followed by the Northeast (8.12), Mid-West (7.25), Southeast (1.35) , and South (0.33), all per 100,000 inhabitants. 8 The age group that is most commonly affected by the disease among children under 15 years of age can be found between 10 and 14 years of age, which can be justified by the disease's long incubation period of approximately three to five years. 9 This fact was illustrated in studies conducted by: Selvasekar et (42/77) , with the next most affected age group being 10 to 14-year-olds, 44 .15% (34/77). 5, [10] [11] [12] [13] [14] [15] [16] [17] [18] However, cases in patients of less than one year of age have also been reported. Brubaker, Meyers, and Bourland published two cases of 6-month-old children with leprosy confirmed through a histopthological study of a cutaneous lesion. The literature review from these authors revealed a case published in 1914 of a two and a half-month-old child, whose parents had multibacillary leprosy and found, up to 1985, 51 cases of leprosy in children of under one year of age, which were diagnosed through clinical data, histopathological findings of the lesions, or evaluations by specialists in leprosy. The authors speculated on the possibility of vertical/transplacental transmission or through breastfeeding. 19 As of this year, no cases have been described in children at such a young age, which may well be due to the institution of a multidrug therapy regimen in the world since 1982, adopted even during pregnancy, interrupting a possible vertical transmission.
As 
TRANSMISSION
The main transmission and acquisition pathways for leprosy are the upper airways, given that multibacillary patients are the largest source of the elimination of bacillus. 1 It is accepted that household contacts with patients with leprosy are the most prone to catching the disease. 11 The Brazilian Health Ministry defines as 'household contact' any and every person who lives or has lived with a leprosy patient within the past five years. 21 Nevertheless, Souza et al. emphasized the importance of also including, in the case of patients under 15 years of age, possible caretakers, who do not necessarily live in the same house. 6 Romero-Montoya et al., in a study with 12 children in Colombia, found a history of household contact with leprosy patients in nine cases. 22 According to Van Beers, the risk of a person developing leprosy is nine times greater among household contacts and up to four times greater among contacts with neighbors. 23 Durães et al. demonstrated a risk of illness of 2.4 times greater than the case index in household contacts as compared to household perimeter contacts, and 2.05 if the contacts were first degree relatives. Considering the same type of household contact, the higher incidence among blood relatives within a nuclear family, as compared to the other blood relatives, demonstrates the component of genetic predisposition, which has been widely reported in prior literature. 24 Romero-Montoya et al. also reported that the children appear to be more prone to illness than other family members. 22 One peculiarity of leprosy is that the majority of the people (about 90%) do not become ill due to one's own natural defense against Mycobaterium leprae, which is related to genetic influences. 1 The genes involved are still not fully known; however, it is well accepted that both genes from the human leukocyte antigen (HLA) and the non-HLA are involved in one's predisposition to this disease. 25 The development of the disease has already been associated with the genes that control the macrophage response to bacillus, such as variations in the PRAK2 and PARCRG genes. 26 More recently, Zhang et al, in a study using a genome scan of a Chinese population, identified variations in seven genes (CCDC122, C13orf31, NOD2, TNFSF15, HLA-DR, RIPK2, and LRRK2) associated with predisposition to leprosy.
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CLINICAL MANIFESTATIONS OF LEPROSY
Leprosy was first classified by Rabello, who detected the disease in its initial form, known as indeterminate leprosy, and established the characteristic of polarity of the disease, where the patient in the early stages of leprosy, if not treated, would evolve into the tuberculoid (TT) or the lepromatous (LL) forms of leprosy. 28 In 1953, at the International Congress on Leprosy, held in Madrid, Rabello's classification was main- 30 In 1982, the World Health Organization, by means of an operational classification, divided the disease into cases -paucibacillary and multibacillary -with the aim of facilitating the diagnosis and treatment in cases of more difficult access to specialized doctors. More recently, studies have adopted the definition of clinical cases according to the number of lesions: up to five cutaneous lesions, paucibacillary, and above five lesions, multibacillary. 21 In its early stages, leprosy compromises the nerve endings and can consequently affect the nerve trunks. In skin lesions, the M. leprae invades both the sensory fibers and the autonomic fibers, with a consequent reduction in cutaneous sensibility (thermal, pain, and tactile), change in the histamine test, and reduction or absence of excessive sweating. 1 Indeterminate leprosy is characterized by spots, generally hypochromic, sometimes erythematous, of unclear outer limits, diverse sizes, with change in the thermal and/or pain sensitivity, reduction or absence of hair (alopecia), and reduction or absence of excessive sweating (hypo or anhydrous). It is normally represented a single lesion but can reach up to five lesions and particularly affect the exposed areas of the body. No compromise of the peripheral nerve occurs. Leprosy can last between two and five years, evolving into spontaneous healing or into a disease in one of its polar forms (TT or LL). Through a skin-smear bacilloscopy, no bacillus can be identified and the histopathology of the lesion reveals a discrete chronic inflammation with the predominance of lymphocytes in the perineural, intraneural, and periadnexal areas, especially in the sweat glands, and few undifferentiated histiocytes.
TT leprosy is a form of greater resistance to Mycobacterium leprae, with a predominance of the Th1 cellular immune response, thus allowing the confinement of the bacillus and the manifestation of few cutaneous lesions, generally single lesions. TT leprosy is characterized by a lesion in a fully infiltrated plaque or of erythematous-papular sharp borders, which are externally defined, with change in the thermal, pain, and tactile sensitivity (in this order), hypo or anhydrous areas, and alopecia. This condition also affects exposed areas of the body, and the study of the bacillus in the skin smear is negative.
1,2 The nerve trunks are often compromised asymetrically. 21 In the histopathology, from the papillary dermis to the deep dermis, one can observe the formation of TT granulomas full of T CD4 + lymphocytes, epithelial macrophages, multinucleated gigantic cells, and, surrounding this, a few T CD8 + lymphocytes responsible for the confinement and, at times, the elimination of bacillus. 31, 32 A different presentation of TT leprosy is denominated as nodular leprosy of childhood, which was first described by Lara and De Vera in 1935, and which appears as an erythematous-violaceous nodule on the face or upper limbs of infants. 33 Some authors also consider the papulonodular, annular, lichenoid lesions or infiltrated plaques as variants of this form, as well as lesions present on the dorsum or other uncovered areas. This occurs in children who have been exposed to an environment with a large quantity of bacillus, primarily mothers with bacilliferous leprosy. 34 Though it tends to heal spontaneously, this form must be treated. 1 The LL form initially appears as hypochromic, diffuse, symmetric spots that gradually undergo the infiltration of bacillus-rich macrophages, clinically leading to the manifestation of erythematous or erythematous-brownish lesions, infiltrated, shiny, coalescent, poorly defined lesions of symmetrical distribution. Brownish papules can be seen isolated and full of bacillus, called leproma, in any region of the tegument; infiltration of the face, loss of the external third of the eyebrow (madarosis); and the infiltration of the earlobes (Figure 1 ). Following the tropism of the bacillus through cold areas of the body and the involvement of skin nerve endings, there is a drying of the skin of the body extremeties in a symmetrical and bilateral manner. The involvement of sensitivity is first thermal, fol- lowed by pain and tactile sensitivity. These are shaped by alopecia, hypo, and anhydrous areas. It is a systemic disease involving internal organs, such as the larynx, pharynx, liver, spleen, suprarenal glands, lymphnodes, etc., due to the lack of cellular immune response to the spreading of bacillus and, consequently, compensation with the Th2 humoral response, which is full of antibodies yet inefficient to contain the Mycobacterium leprae, as it deals with the mandatory intracellular bacillus.
1,2 The bacillus study through a skin smear proved to be positive with healthy bacillus, and the histopathology of the cutaneous lesion reveals an extensive cell infiltration, which is compact and thick, molded by macrophages with cytoplasm loaded by the bacillus and globs, with large quantities of lumpy lipids, producing the aspect of foam cells (Virchow cells) and, at times, multinucleated, separated from the epidermis by collagenous fiber bands (Unna band), with a scarcity of lymphocytes and surrounding plasmocytes. 32 Borderline leprosy is an interpolar form, as it presents clinical bacilloscopic and histopathological characteristics, whether tending toward the TT pole (borderline TT), whether toward to the LL (borderline-borderline or borderline-LL), believing that this dichotomy is the product of immunological instability (Figure 2) . 35 There are normally more than five cutaneous lesions. 21 All of the above classifications are also used to establish the clinical forms in children and adolescents. However, in this age group, the studies show a predominance of the paucibacillary forms, especially the borderline-TT form, which is clinically similar to the TT form, but the outer border of the lesion is not as well defined. 1, 2, 10, [13] [14] [15] 36, 37 It is important to emphasize that the articles published about leprosy in patients under 15 years of age are not homogeneous as regards the classification used, sometimes using the WHO's operational classification, sometimes using the Ridley and Jopling classification. 21, 30 The absence of standardization in the article for publication make it rather difficult to compile data. Another important point is that, due to the decentralization of the diagnosis and treatment of leprosy in Brazil, it has become impossible to formulate a plausible division, which has been repeated in the studies, as they have treated retrospective studies that reflect the medical care provided by unspecialized doctors.
As regards the number of lesions, most studies on children and adolescents show a predominance of a single lesion 10, 11, 16 and in exposed areas. 4, 10, 11, 14, 16 However, Ganapati et al. found 8.8% (84/346) of the lesions in the gluteal region, highlighting the importance of the full body skin exam. 38 It is important to remember the existence of musculoskeletal manifestations, such as arthralgia, arthritis, and myalgia, also placing leprosy within the differential diagnoses of juvenile idiopathic arthritis, systemic lupus erythematosus, among other autoimmune diseases. Neder et al. reported a main finding of 14% of the examined children with musculoskeletal manifestations with asymmetric polyarthritis of the small articulations of the hands.
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LEPROSY REACTIONS
Leprosy reactions are acute/subacute inflammatory processes, mediated by immune cells or by antibodies, present in the evolution of leprosy. 2 These can be unleashed by infections (dental, urinary, etc.), parasite infestations, vaccinations, physical and emotional stress, among others. These are subdivided into type 1 reaction, which is mediated by the cellular immune response, and type 2 reaction, determined by immune complexes and immune cell cytokines. 1 The type 1 reaction most commonly occurs in the BT, BB, and BL forms. This is characterized by erythema and swelling in the pre-existing lesions and the manifestation of new lesions (papules and plaques) (Figure 3 ). This can evolve though outbreaks, any one of which can last for four to six months. The more severe reactions can be followed by fever, malaise, anorexia, swelling of the face and body extremities, and neurites. These may be the only appearance of a reaction, called an isolated neurite, whose manifestation is characterized by spontaneous pain or the compression of the peripheral nerve trunk, followed or not by neural thickening and by the involvement of the neurological function (sensory, motor, and autonomic). 40 The most common clinical presentation of type 2 reaction is the erythema nodosum, which is most commonly found in BL and LL, characterized by the sudden manifestation of nodules and erythematous, deep, painful, shiny papules, which can remain for 15 to 20 days in the face, upper limbs, lower limbs, and trunk, normally accompanied by fever, malaise, myalgia, arthralgia, iritis, lymphadenopathy, swelling and pain in the hands and feet, neurites (sometimes the only manifestation), among others. This medical condition occurs in episodes or it can be continuous. 41 Generally, children of under 15 years of age do not present lepra reactions. 20, 22 Some studies have shown a low frequency of lepra reactions, varying between 1.36% and 8.33%. 5, 10, 14, 15, 42 Nevertheless, some authors have found a greater occurrence than expected, with rates varying from 18% to 29.7% 11, 12, 16, 20, 22, 39, 43 In all of these studies, the type 1 reaction was the most commonly found, which is expected, given that the most frequent clinical form was borderline BT.
Lepra reactions are the main causes of neural damage and deformities. 40 Jain et al. found the involvement of peripheral nerves in 186 patients of a total of 306 evaluated children, with more than one thickened nerve in most cases, the ulnar nerve being the most affected. 11 In 2009, Rao reported neural thickening in multiple nerves in 59.38% of the cases, which also showed a predominance of ulnar nerve involvement.
14 Findings from Singal et al. showed 70% of the patients with thickening, nearly half of whcih presented multiple thickened nerves, predominately in the ulnar nerve. 16 According to Kar and Job, children with neural thickening have 6.1 times more chances to develop deformities as compared to those without neural widening. These authors, upon studying 275 children under 15 years of age, found a 10.5% incidence of deformities, with the following risk factors: late diagnosis, multiple cutaneous lesions, multibacillary disease, positive bascilloscopy, various affected nerves, and reactional state at the time of the diagnosis. 12 The same risk factors were cited by Singal et al. after having evaluated 172 children under 15 years of age and having found a 12.8% incidence of deformities in the hands, feet, and eyes. 16 
DIAGNOSIS
The diagnosis of leprosy is essentially clinical, but it can be complemented by the skin smear bacilloscopy and biopsy with a histopathological study of the cutaneous lesion, due to the difficulty in conducting the thermal sensitivity test, primarily in children under 10 years of age, and the need for differential diagnoses with other dermatoses commonly found in childhood. 14 The younger the child, the more difficult the evaluation of sensitivity. 22 The Brazilian Health Ministry recommends that a skin smear bacilloscopy be performed in the following situations: in the case of doubt in the operational classification for the administration of a multidrug therapy regimen, differential diagnosis of other dermato-neurological diseases, and cases in which recurrence is suspected. 44 As this is a painful exam, it is wisest to conduct this exam as of 10 years of age, since a biopsy, together with a histopathological study of the cutaneous lesions, seems to the more appropriate choice.
The finding of positive bacilloscopy is rare in children, having been reported in 10% of children under 15 years of age. 5, 10, 11, 12 However, Imbiriba et al. 13 found positive bacilloscopy in 18.3% (71/387) of children under 15 years of age who were submitted to the exam, while Rao 14 found 25% (8/32) of positive bacilloscopy, and Singal 16 , 19.8% (34/172), given that in 17 children, the bacilloscipy index was greater or equal to four.
The histopathological outcome of the leprosy lesion depends on the appropriate choice of the location where the biopsy is to be performed, as well as of a representative skin sample (including deep skin/hypodermis in the material), and of the experience of the pathologist in dealing with leprosy. 14, 16 Cumari et al. 45 found a clinical-histopathological correlation of 60.6%, Singal et al. 16 of 86.1%, and Chaitra and Bhat 5 of 85.16%. Currently, studies have been conducted using the ML-FLOW test (anti-PGL-I) to evaluate the seroprevalence of household and school contacts in hyperendemic areas. 46 Amazon region and found 63 (4%) of the school children under an average age of 13 years and 3 months diagnosed with leprosy. In addition, 777 (48.8%) of the 1,592 school children proved to be seropositive for anti-PGL-I. This seroprevalence was significantly higher among girls from rural areas and public school children, suggesting the possibility of undiagnosed cases and subclinical infections among children in the Amazon region. The importance of the study on these school children in hyperendemic areas was the early diagnosis of the disease, in turn avoiding disabilities and deformities, preventing infection in the community, and blocking the transmission chain. 47 More recently, Barreto et al., in a temporal and spatial analysis of leprosy cases in a hyperendemic region showed a relationship between the high titers of anti-PGL1 in children and the clusters of the disease. These findings can be used in the expansion of interventions in high-risk areas.
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BCG VACCINATION
The Brazilian Health Ministry recommends the application of two doses of the BCG vaccine to all household contact of the cases of leprosy, regardless of whether it is paucibacillary or multibacillary, with a six month gap between the first and second doses. 21 The protector effect of the BCG vaccine against leprosy showed a protection varying from 20% to 80% in Brazilian studies and in other countries, but more generally protecting the population against multibacillary forms. Sundaresan et al. reported the protector effect of BCG after 14 years of application, finding a 20% protection rate, with a variation concerning the age of application, gender, and contact with leprosy. The authors compared one assay in Uganda, which showed an 81% protection rate with four years of follow-up; an assay in New Guinea, which presented a 46% protection rate after 9 years; and in India, which presented a 23% protection rate after 10 years. 48 In a meta-analysis, the protector rate of revaccination with BCG was reported in seven experimental studies and nineteen observational studies. The protection varied between 26% and 61%, respectively. This procedure proved to be more effective regarding the development of multibacillary forms. Although the effect diminished with age, no variation was observed in the BCG action in relation to the age upon application of the first dose of the vaccine, but the reinforcement increased its response and should be encouraged in household contacts with multibacillary patients, as these represent the highest risk of infection. 49 Cunha et al. found no additional protector effect when applying revaccination with BCG, but they did report that a longer follow-up time may well reveal the benefits of the second dose.
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TREATMENT
The Brazilian Health Ministry recommends a multidrug therapy regimen for the treatment of children according to age and the subdivision of those cases in paucibacillary and multibacillary forms, according to that observed in tables 1 and 2. 21 The doses should be preferentially calculated according to the weight of the child: dapsone 1.5 mg/ kg/day, rifampicin 10 mg/kg/day, and clofazimine 1 mg/kg/day. 21 The Brazilian Health Ministry provides the blister for paucibacillary and multibacillary treatment with capsules of rifampicin (15 mg) and clofazimine (50mg), and tablets of dapsone (50 mg). The intake of medication in the form of tablets and capsules can be difficult for children, and it is impossible to chew the capsules, which can subsequently lead to an inappropriate dose. The lack of medicines made for children in the form of oral solutions is a limiting factor of the treatment. A similar problem was also reported in the treatment of tuberculosis in this age group. 51 Generally, case reports on adverse reactions to a multidrug therapy regimen in the treatment of leprosy do not mention the age of the patients affected by these reactions. In international medical literature, only a few cases report on severe side effects that harm children under 15 years of age. However, Kaluarachchi et al. studied hepatic and hematological reactions caused by the use of multidrug therapy regimen for leprosy, through a retrospective study conducted between 1991 and 1995 in Sri Lanka. Of the total of 3,333 new cases of leprosy found, 81 (2.4% of the patients) with anemia (mainly hemolytic), jaundice with toxic hepatitis or methemoglobinemia, with 14 cases in children under 15 years of age, but discarded the age as a risk factor for adverse reactions to the multidrug therapy regimen and emphasized the importance of dapsone as the drug that most determines medicinal changes in the regimen. 52 Singh et al. studied adverse reactions to multidrug therapy regimens in 176 patients treated for leprosy during the period of 2006 to 2008, in a region of India, and found 24 (13.6%) cases in children under 14 years of age, with dapsone also representing the drug that most determined changes in patients, but they did not specify what reactions were unleashed. These authors reported only one case of a 12-year-old boy that presented severe hematemesis, a severe and rare complication caused by clofazimine. 53 In cases of severe adverse reactions, an alternative multidrug therapy regimen is recommended, with the substitution of progressive medication. 21 In adults, the alternative regimens use ofloxacin (quinolone) and minocycline (tetracycline), which are contra-indicated in children under 10 years of age, due to the risk of the early closure of the epiphysis as well as dental and bone alterations, respectively. The treatment of the children in these cases should be analyzed cautiously, due to the few therapeutic options.
Lepra reactions should be treated with oral corticotherapy, especially prednisone at a dose of 1 mg/ kg/day until the clinical condition has been brought under control, with a slow and gradual removal of the medication until its complete suspension. 54 Sevalsekar et al., upon treating 33 children with lepra reaction, the majority with type 1 lepra reaction, obtained full healing through the use of oral corticotherapy in all cases.
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CHEMOPROPHYLAXIS IN HIGH-RISK CONTACTS
Some researchers have suggested the importance of chemoprophylaxis in high-risk contacts, that is, contacts with multibacillary and seropositive to anti-PGL-I cases, using rifampicin (600 mg) for adults of above 35 kg of body weight, 450 kg for children above nine years of age, and adults of up to 35 kg, and 300 mg for children between five and nine years. 15, 55 In a systematic review of six randomized clinical trials on chemoprophylaxis in contacts with leprosy, Reveiz et al. reported a study with rifampicin (single dose), three studies with dapsone (one dose every two weeks for two years, and one dose twice a week for three years, or one dose a week for two years), and two with acedapsone (one dose every 10 weeks for seven months in both). The meta-analysis showed a reduction in the incidence of leprosy among the contacts with patients, varying from 30% to 72%, with the use of dapsone, acedapsone, or rifampicin. The authors argue that a minimal reduction in incidence among the contact can significantly affect the incidence in countries like Brazil and India, recommending its use in public health policies. 56 It is also important to highlight that the single dose regimen of rifampicin seems to be more appropriate than the use of dapsone for two or three years. In both cases, it is necessary to review the impact of such measures on the resistance of the bacillus, since we have a limited therapeutic arsenal to combat leprosy and there are case reports of the resistance to multidrug therapy regimen drugs. 57, 58 q
